Purpose There are an increasing number of breast cancer survivors, but their psychosocial and supportive care needs are not well-understood. Recent work has found marital status, social support, and optimism to be associated with quality of life, but little research has been conducted to understand how these factors relate to one another. Methods Survey data from 722 breast cancer survivors were analyzed to estimate the association between marital status and optimism score, as measured using the Life Orientation Test-Revised. Linear regression was used to estimate the relationship of marital status and optimism, controlling for potential confounding variables and assessing effect modification.
Introduction
In 2013, 232,340 new cases of breast cancer were expected in the USA, representing approximately 1 in 3 diagnosed cancers in American women [1] . Given the high 5-year survival rate for women with breast cancer (approximately 99 % for women diagnosed with early-stage breast cancer), most women survive their breast cancer. Despite the large number of breast cancer survivors, there is a lack of understanding of what physical and emotional measures of well-being should be monitored by clinicians and what effective interventions are available to modify these constructs [2] .
Marital status and optimism are considered factors in physical and emotional well-being across a range of populations, including breast cancer patients [3] [4] [5] [6] [7] . Marital status is commonly used as a marker of social support. Optimism is defined as the "generalized expectations of good versus bad outcomes in life" [8] . In the general population, a recent cross-sectional study showed that marital status was associated with optimism and optimism was related to well-being [7] . However, few published studies have examined the association between marital status and optimism among breast cancer patients [3, 4] . Those studies that have examined these associations suggest that optimism and marital status at study baseline (usually early in postsurgical treatment) can predict psychosocial wellbeing, measured as depression, mood disturbance, and social disruption, in follow-up 5-13 years later [3, 4] . A limitation of previously published studies is that they contribute knowledge on optimism and marital status only among recently diagnosed breast cancer patients or for a time prior to a breast cancer diagnosis. These time points may not reflect the dynamics of long-term survivor populations or account for changes in optimism or marital status since the diagnosis and treatment stages.
Although marital status and optimism are often used as predictors of quality of life (QOL), most studies do not address how marital status and optimism are mechanistically related. Marital status may be associated with optimism beyond their use as single time point predictors of QOL; optimism may be an intermediate in the association pathway for marital status and QOL. It is unclear if the marital statusoptimism associations identified among the general population [7] also exist among breast cancer survivors. Furthermore, much of the work in examining optimism of breast cancer survivors has utilized social support rather than marital status. Because few studies have examined the association between marital status and optimism in breast cancer survivors and the few that do provide conflicting results on whether marital status and social support measure the same construct, the relationship between marital status and optimism in this population remains largely unknown. The present analysis was conducted using survey data from 722 breast cancer survivors of different races and at different stages of the survivorship continuum to examine whether marital status was related to optimism in this population.
Methods

Study design
This survey study was approved by the Mercy Medical Center Institutional Review Board, Baltimore, MD. Survivors of all cancer types were identified from patients in the Mercy Medical Center Cancer Registry between January 1996 and July 2007 (n=4,398). Patients were mailed a survey on long-term health outcomes (including cardiovascular disease, sleep issues, and physical functioning) among cancer survivors in June 2008 and again to nonrespondents in November 2009. The survey was designed to help develop institution-specific programs for cancer survivors as well as to better understand the role of patient characteristics and cancer treatments on long-term health, including that related to cardiovascular health and physical functioning [9] [10] [11] . The survey took approximately 20 minutes to complete, and consent was implied by return of the questionnaire.
Of the cancer survivors mailed questionnaires, 2,513 were breast cancer survivors (57.1 % of all survivors in the registry); 863 (34.3 %) returned the survey. Nonrespondents were more likely to be African-American (p<0.05) but were not significantly different from respondents based on their sex, year from diagnosis, or disease invasiveness (in situ versus invasive cancer). Female breast cancer survivors identified from the registry (n=863) comprised the initial dataset. Respondents missing data on optimism score, marital status, or both (n=63) and respondents with missing data for variables included in the final regression analysis (physical functioning, depressive symptoms, age, race, education, employment status, smoking, fatigue, pain interference, or self-rated health) were excluded from analysis. Thus, the analytic dataset contained 722 respondents. The median number of years since breast cancer diagnosis of these survivors was 7 years (range 1-43 years).
Marital status of the breast cancer survivors was assessed with a question on current marital status. Possible responses included the following: single, married/living with partner, or widowed. All analyses were conducted as married (married/ living with partner) versus unmarried (single or widowed). A separate analysis was conducted to examine the appropriateness of combining the single and widowed groups into a single-reference group. Two separate linear regression models, containing the same covariates as our reported results, were constructed; one model used single participants as a reference group while the second model used only widowed as a reference. The magnitude and direction of the parameter estimates were similar; thus, only the results for the combined comparison group (single or widowed) are reported.
The survey included the Life Orientation Test-Revised (LOT-R) which was used to quantify optimism. The LOT-R is a widely used, validated scale with scores ranging from 0 to 24 [8] . The LOT-R has respondents use a Likert-like scale (strongly disagree, disagree, neutral, agree, strongly agree) to quantify the degree they agree, or disagree, with an optimismrelated statement. The most optimistic response receives 4 points and the least receives no points. The LOT-R's six questions are summed to produce an overall score, analyzed as a continuous measure. One example of the LOT-R items is "I hardly ever expect things to go my way."
The respondent's depressive symptoms were measured using the Centers for Epidemiologic Studies-Depression Scale (CES-D), a well-validated measure of depressive symptoms [12] . The CES-D consists of 20 items, and the respondent is asked to rate each item on how frequently the statement was true for them in the previous week using a 4-point Likert scale (rarely or none of the time, some of the time, occasionally or a moderate amount of time, most or all of the time). Responses to each question are summed; an individual with a score of 16 points or more is considered to have depressive symptoms [12] . Social support was measured using the validated Interpersonal Support Evaluation List (ISEL-12), which is a 12-item scale, with questions answered using a Likert scale. The ISEL-12 excludes the self-esteem subscale of the larger scale [13] . The fifth ISEL-12 question was inadvertently omitted from the study survey; thus, a summary score was calculated using the 11 remaining ISEL-12 questions. Higher scores on the scale correspond to higher social support (score range 0-44). The survey also asked about the type of treatment received at breast cancer diagnosis (radiation, chemotherapy, hormone therapy). Responses for treatment type were also then verified using Mercy Medical Center patient records. The Spirituality Self-Rating Scale assessed spirituality with a continuous scale produced by summing six individual Likert scale items, with a possible score range of 6-30 [14] , with higher values indicating greater spirituality. Physical function was measured by calculating a summary score (range 0-32) for the 12-item limitation of functional activity component of the Adult Health Status and Limitation of Activity section from the National Health Interview Survey [11] . The summary score was then categorized into "no limitation" and three tertile-based categories (low, intermediate, and high limitation scores). Information on fatigue was collected from responses to "rate the amount of fatigue you have experienced over the past 4 weeks." The 10-point Likert-like scale responses ranged from 1 "no fatigue" to 10 "extreme fatigue." Other variables collected and examined as part of the analysis were the following: age, race, employment status, body mass index (BMI), daily alcohol consumption, education, self-rated health, physical activity, smoking (current, former, never), pain, and length of survivorship. Length of survivorship was dichotomized using the cutpoint of 5 years based on previous literature which considers 5 years as "long-term" survivorship [15] .
Statistical analysis
All analyses were performed using SAS version 9.2 (Cary, NC). A linear regression model containing one independent variable, marital status, was used to estimate the unadjusted association between marital status and optimism. Effect modification and confounding were assessed using linear regression models. Variables considered for possible effect modification were tested in a model containing marital status, the variable, and an interaction term of the variable with marital status. If the interaction term was significant (p<0.05), the variable was considered a significant effect modifier of the marital status-optimism association, and the interaction term was retained in the model. When the interaction was not significant, the interaction term was removed from the model, and the variable was then tested for confounding. Confounding was indicated by a 10 % or greater change in the marital status regression parameter compared to its unadjusted value.
Because the intent of the study was to use marital status as a proxy for social support, social support was not considered as a confounder and was thus not included in the model.
Results
Of the 722 breast cancer survivors comprising the analytic dataset, 57.2 % were married. Mean optimism score in the study sample was 17.0 (SD 4 Table 1) . Between marital groups, there were no statistically significant differences in types of treatment received, BMI, education level, alcohol consumption, depressive symptoms, or years since breast cancer diagnosis. Social support was significantly higher in the married group than that in the unmarried (39.1 vs 37.3; p<0.0001).
In the unadjusted analyses between marital status and optimism stratified by length of survivorship, a statistically significant difference in mean optimism score among married versus unmarried survivors was observed among short-term, but not long-term, breast cancer survivors (Fig. 1) . Specifically, among short-term survivors, those who were married had significantly higher mean optimism than those who were unmarried (18.3 vs 16.2; p=0.0003). Among long-term survivors, married survivors had 0.4 points higher mean optimism score than unmarried survivors (17.0 vs 16.6; p=0.24).
In the adjusted multivariable regression analysis, the modification of the association between marital status and optimism by time since breast cancer diagnosis remained statistically significant (p<0.05 for interaction term) ( Table 2) . Among short-term breast cancer survivors, those who were married had 1.50 points higher mean optimism than those who were unmarried. Married women more than 5 years from diagnosis had 0.37 points higher mean optimism score compared to unmarried breast cancer survivors (p=0.26). With respect to other variables in the model, younger age was associated with generally lower optimism score among longterm but not short-term breast cancer survivors. Depressive symptoms were associated with lower optimism score among both long-term and short-term survivors (3.17 points lower among short-term and 4.37 points lower among long-term survivors; p<0.0001 for both), while more education and good to excellent self-rated health were significantly associated with higher optimism score among long-term survivors only (education: 1.04, p=0.003; self-rated health: 1.44, p= 0.005). 
Discussion
The results from this study indicate that marital status is significantly associated with optimism among short-term but not long-term breast cancer survivors. Specifically, the data showed that within the first 5 years of a breast cancer diagnosis, married women had significantly higher optimism than unmarried women. Trunzo et al. [16] examined social support regressed on optimism using the same optimism scale employed in the present study. Social support was measured with the Duke-UNC Functional Social Support Scale. The study examined women with early stages of breast cancer, all of whom were within the first year of treatment completion, and showed a statistically significant social support-optimism relationship at baseline, 6 months, and 12 months [16] . A similar percentage of the study sample was married (57 %)
compared to the present study (57.2 %), and marital status was similarly categorized. The authors also performed an independent t test for marital status as a potential covariate for their main exposure-social support-and found no significant results [16] . The differences in association could be due to use of different measurement scales for assessing social support between the two studies or the assumption of optimism as a stable trait measured only at baseline in the earlier study. A possible explanation for our finding of effect modification by time since breast cancer diagnosis is that marital status and, thus, social support may be more important for optimism and other outcomes among women in the early part of the breast cancer experience. The Shanghai Breast Cancer Survival cohort demonstrated a significantly decreased risk of total mortality and recurrence of breast cancer 6-month postdiagnosis for women in the highest tertile of social well- being QOL score [17] . Aspects of social well-being found most important at 6 months were marriage and family, social support, and interpersonal relationships. Notably, the relationship between decreased risk and high social well-being score was no longer present 36-months postdiagnosis. Similar to our own results, this may be suggestive of a more immediate postdiagnosis social support role in breast cancer survivors.
That marital status and, thus, social support appear to play a less significant role in optimism among long-term breast cancer survivors is not surprising. More than 5 years from diagnosis, breast cancer survivors are more likely to be able to resume usual activities than short-term survivors and have had more time to adjust to their situation. Additionally, short-term breast cancer survivors may spend more time at home and also require more assistance from a spouse, partner, or another individual for daily living activities than long-term breast cancer survivors. Limitations of the current study are that the questionnaire did not include specific measures of the quality or duration of marriage, which could potentially modify the strength of the marital status-optimism association. Future studies should investigate the influence of such factors. Also, participants needed to survive to be able to respond to the survey. For survival bias to affect the findings of this study, married breast cancer patients would have to be less likely to survive than unmarried patients, which is unlikely since most breast cancer patients survive. The survey return rate of 34 % may have unintentionally selected more optimistic breast cancer survivors if the more depressed or less optimistic women were less likely to complete and return the survey. However, to alter our findings, the under-sampled less optimistic breast cancer survivors would also need to be more likely to be married.
Despite the above challenges, this study has several strengths. Although causal inference is not possible with a cross-sectional study, this design is the most feasible in light of difficulties encountered with a cohort or case control design which would require determination of whether optimistic traits or marital status came first. Further, there is no currently accepted value for dichotomizing optimism scores; so, a "case" of optimism and "controls" would be difficult to identify.
To the authors' knowledge, this is the largest study examining the association between marital status and optimism. The large sample size permitted consideration of several potential confounders as well as effect modification which may improve characterization of the marital status-optimism association. In addition, the study sample is more diverse than much of the previous work. It includes more than one race rather than being restricted to Caucasians or AfricanAmericans only and includes women over a wider range of time postdiagnosis [16, 18] . Different treatment types were also included in our study and not restricted to women who received surgical treatment only [18] . This more diverse sample may make our findings generalizable to a wider range of female breast cancer survivors.
Significantly increased optimism between married and unmarried survivors was observed only for short-term survivors. If this higher optimism score represents a clinically meaningful difference, this study may indicate that marital status (as a social support proxy) may be most important when survivors are still within 5 years of diagnosis. Unmarried, recently diagnosed breast cancer patients thus may represent a group for which clinicians should pay closer attention to or provide additional resources designed to increase social support. These resources could include referrals for counseling, support groups, and suggestions for ways to compensate for not having someone else present. As yet, it is unclear what constitutes a clinically relevant increase in optimism score, and future research efforts should be directed toward determining either cutoff values or the meaning of LOT-R scores. If a 1.50-point increase in optimism score is determined to not be clinically meaningful, it remains unclear how marital status and optimism may mechanistically relate to improved QOL or measures of psychosocial well-being [3, 19] . In addition to directing future studies toward answering these questions, it will also be important to identify other factors which are associated with optimism.
In summary, this study demonstrates that married breast cancer survivors have higher mean optimism scores compared to unmarried survivors only when they are 5 years or fewer from diagnosis. Among longer-term survivors (>5 years), marital status does not appear to be associated with optimism. Future research efforts should consider the effects of duration and quality of marriage. Additionally, work should be directed at determining the meaning or interpretation behind optimism scores obtained from the LOT-R scale. Breast cancer patients who are not yet at the traditional long-term survivor cutoff may represent a group that could benefit from efforts related to social support. The extent of this possibility remains to be seen and should be investigated.
